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Abstract 
Project management maturity models provide a framework to gauge an organization’s project management competences. The 
basic premise in connection with these models is that with a higher maturity level, the chances for an organization to 
successfully complete its projects increase. As it seems to be apparent that professional project management is possible below 
the highest maturity level, both academics and professionals have asked the question for an “ideal” maturity level for a certain 
organization. Since every action of an organization to increase its maturity level will be connected to some (opportunity) cost, 
this ideal level stands for an optimal ratio of investment in an enhanced project management maturity and the benefits that 
accrue from this maturity level. 
Some research has been conducted in this field, particularly in the path of Return on Investment of project management. The 
question what factors and parameters influence or determine the ideal maturity level remains unanswered, yet, and thus requires 
further exploration. 
In this paper the results of a number of qualitative case studies with industrial enterprises are presented. The data of the case 
research indicate a linkage of the benefits of a high level of project management maturity to the degree of complexity of the 
projects undertaken by the companies. Drivers of project complexity resulting from the cases are introduced. 
A possible moderating function of project complexity towards the relationship between project management maturity and 
project success is currently researched via a quantitative field study, whose approach is explained. 
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1. Introduction 
As industrial enterprises are increasingly organizing their business in projects (Whittington et al., 1999), models 
for the sophistication and optimization of project management are also gaining in importance. Project management 
maturity models (PMMM) are to be considered in this regard as they serve as frameworks for assessing an 
organization’s project management competences and for the strategic planning of actions that shall result in an 
improvement of organizational project management competence. The majority of the models depict the maturity of 
an organization in a step-like structure with e.g. five maturity levels. The lowest level represents rather informal 
project management, while organizations on higher levels have implemented a system of project management 
processes, which are standardized across the organization, apply performance indicators to those processes and on 
the basis of the results are continuously improving their structures. Furthermore, PMMM have a high proximity to 
(national) bodies of knowledge (Jugdev & Thomas, 2002a; Hartman & Skulmoski, 1998), best practices (for 
instance PMI’s OPM3; Project Management Institute 2008), or a certain standard (Cabinet Office’s P3M3 e.g. 
builds on principles of PRINCE2; Office of Government Commerce, 2008). 
Since every effort targeting at increasing the maturity level will be connected to some (opportunity) cost, both 
academics and professionals have raised the question for an “ideal” maturity level for a certain organization 
(Wheatley, 2007). ‘Ideal’ stands for a maturity level, which to a maximum degree suits the organization’s needs 
resulting from its business environment, and which represents an optimal ratio of costs and benefits. Research on 
the benefits of a high project management maturity level and inter-linked paths of research on project 
management’s Return on Investment (ROI) and on the value of project management cover on this phenomenon 
only to a very limited degree. 
In the paper at hand, results of case research are presented, dealing with factors which potentially influence the 
organization-specific ideal level of project management maturity. Three qualitative case studies were conducted 
with organizational units of industrial enterprises of two branches, namely the energy and the automotive sector. 
Two of the three units of analysis were familiar and experienced with maturity modelling, as the companies were 
applying a maturity model of their own. The main research method used within the case study approach was the 
semi-structured interview. Interviews were conducted with project managers and bosses of project managers. They 
centred – amongst other points – on the interviewees’ personal attitudes towards maturity modeling and the 
formalization of project management structures, which naturally comes with a higher maturity level. 
With regard to the research project in general, the objectives of the qualitative case research were to identify 
potential determinants of the “ideal” level of project management maturity for a certain organization and 
incorporate them in one or more research hypotheses, which might be subject to quantitative testing in a 
subsequent phase of the research. 
This article is organized as follows: Some introductory notions on PMMM (Section 2.1) are followed by a 
review of the relevant literature (Section 2.2). After a brief description of the objectives and approach of the 
research work presented herein (Section 3) comes the illustration of the results of the qualitative case studies 
(Section 4). Special emphasis is given to the role of project complexity in project management maturity modeling 
(Section 4.4). The qualitative results are discussed in the foreground of the literature, and, finally, the approach of 
an ongoing quantitative field study is introduced (Section 5). 
2. Theoretical background 
2.1. Introductory notions on project management maturity models 
The idea of measuring an organization’s management competence/capability and classifying it along a number 
of maturity levels stems from the field of quality and process management, particularly the work of Crosby 
(Crosby, 1979). It largely gained in prominence through the Software Engineering Institute’s Capability Maturity 
Model (CMM; Paulk et al., 1995), which contains the capabilities for effective/ efficient software development. 
Since the mid-1990s about 30 maturity models were developed in the field of project management (Cooke-Davies, 
2007, p. 291). PMMM contain three structural elements, as shown in Fig. 1 (Albrecht & Spang, 2011). 
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The majority of PMMM apply a step-like structure with e.g. five maturity levels. In order to be ranked on a 
specific maturity level, an organization has to prove the implementation of certain project management structures, 
as required in that level’s description. It does so by running through a maturity assessment, in terms of which the 
availability or degree of occurrence of single aspects regarding the project management structures (attributes) is 
checked usually through application of a questionnaire. In several PMMM, the attributes are grouped to 
perspectives. The maturity levels an organization achieves in the single perspectives are then aggregated to its 
overall project management maturity level. 
Fig. 1. Structural elements of PMMM: (a) Depiction of maturity level; (b) perspectives; (c) attributes/ processes  
(authors’ own design). 
The field of project management maturity modeling was labeled a ‘semantic minefield’ by Cooke-Davies 
(2004, p. 211). As particularly the terms competences, competencies and capabilities are used interchangeably, a 
further theoretical pervasion of the construct ‘maturity’ is perceived necessary (Jugdev & Thomas, 2002b; 
Skulmoski, 2001). First insights regarding the subject of analysis of maturity assessments are provided by the 
cluster analysis by Cooke-Davies, Schlichter, & Bredillet (2001) and the textual analysis by Pasian 
(2011, p. 78 ff.). 
Several benefits for an organization of having a high maturity level are mentioned by the developers of PMMM 
and in the literature. These benefits cover on improved performance regarding several project success dimensions 
(time-cost-quality, customer satisfaction) (Chrissis, Konrad, & Shrum, 2009, p. 117; Office of Government 
Commerce, 2008, p. 6; Ward, 1998), but also on an increased transparency of an organization’s project 
management structures (Project Management Institute, 2008, p. 3), or the minimization of project risks (Office of 
Government Commerce 2008, p. 16). Yet, even though there have been several attempts to study a hypothesized 
correlation of an organization’s project management maturity level and (some of) the above-mentioned benefits, to 
date there is no empirical proof available (Besner & Hobbs, 2008). 
This fact combined with the PMMM’s (lacking) theoretical basis and their (non-transparent) development 
process and structure are the major points of criticism that can be found in the literature (Becker, Knackstedt, & 
Pöppelbuß, 2009, p. 3; Mullaly, 2006). Other authors have made the point that the application of PMMM might be 
fruitful only for organizations operating in certain environments, e.g. dealing with projects, which are highly 
repetitive (Kujala & Artto, 2000). 
2.2. Literature review 
The fact that not every organization should strive for the highest maturity level is obvious and has even been 
expressed by some developers of PMMM (Crawford, 2007, p. 17). On the one hand, there might be environmental 
factors requiring a certain degree of maturity, which not necessarily has to be the highest level. On the other hand, 
the cost-/benefit-ratio of investments in an enhanced maturity level and/or the negative effects resulting from the 
formalization of project management structures, which naturally goes along with a higher maturity level, at a 
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certain point will outweigh the benefits. The question how an organization-specific ‘ideal’ project management 
maturity level can be determined marks a research gap with little evidence gathered so far. 
Several paths of project management research potentially provide insights in this regard. First and foremost 
there are paths inter-linked to the research on the benfits of project management maturity, i.e. research on the 
Return on Investment (ROI) of project management (cf. work of Ibbs et al., Lappe), and on the value of project 
management (cf. work of Thomas and Mullaly, Patah and de Carvalho). Some core questions are shared by those 
three paths, i.e. what the benefits of investments in project management are and what the optimal ratio of costs and 
benefits is. Moreover, contributions to the above-mentioned research gap might also be found in other paths of 
project management research, namely studies on the positive/negative effects of formalization and 
bureaucratization of project management structures.
The research on the benefits of project management maturity as yet was focused on studying the relationships 
between maturity and certain beneficial effects, e.g. competitive advantage (Jugdev & Thomas, 2002b) or 
adherence to schedule and/or budget (Kwak & Ibbs, 2000). To date, there is no research presenting statistically 
significant evidence for a relation of an organization’s project management maturity level and the success of its 
projects. There is, however, some support for the idea that project management maturity is connected to 
organizational performance (i.e. market share, sales growth, etc.; Jiménez Jiménez, Martínez Costa, & Martínez 
Lorente, 2012; Yazici, 2009). 
Particularly the research on project management’s ROI has attempted to provide a method that enables an 
organization to determine its ideal level of investment in project management, or level of project management 
maturity. Its approach is an economic one and it thereby adopts an inside perspective trying to summarize the cost 
of project management and to quantify the benefits accruing from it. Scholars of this path of research have argued 
that it is very challenging to quantify the (or: certain, that is to say) benefits of project management, to merge the 
benefits of a multi-facetted management approach like project management into one model, and to collect enough 
data for a sufficient basis (Thomas & Mullaly, 2008). 
It is inherent to the whole idea and theoretical construct of project management maturity that the structures of 
organizations operating at a low maturity level are rather informal and not well (or not at all) documented, while 
the structures of organizations operating at higher maturity levels tend to be more formal. When thinking about an 
optimal level of maturity for a certain organization, a view into the research on effects of formalization, 
standardization and bureaucratization might, hence, be fruitful. The idea of a ‘fit’ between control and flexibility is 
central to this stream of research. Geraldi mentions “the wish to avoid inefficiency and to dominate uncertainty and 
risks” (Geraldi, 2008, p. 349) as drivers of formal and bureaucratic organizational structures. At some point, 
however, this kind of structures tend to result in fewer benefits and even produce unfavourable effects, be it the 
dissatisfaction of the project personnel (particularly the project manager) (Crawford, Hobbs, & Turner, 2005, 
p. 39), or that creativity is constrained and innovation activities interrupted (Teller et al., 2012). Milosevic and 
Patanakul (2005) label this the ‘inflection point’ in the context of standardization of project management 
structures. 
3. Objectives and methodological approach of this research 
The main research question underlying this work is “How can organizations benefit from a certain level of 
project management maturity?”, with ‘how’ meaning both ‘in which way’ and ‘in which kind of environment’. The 
first hypothesis drawn from this research question pays regard to the basic premise of PMMM, i.e. the higher an 
organizations level of project management maturity, the higher its chances to complete its projects successfully. 
H1: The level of project management maturity of an organization positively affects the success of its 
projects. 
As there is a common understanding of success in project management being a multi-dimensional construct 
(Morris & Hough, 1987), the question is not only how the overall success of a project is affected, but also what 
kind of effects an organization’s project management maturity level has on the single dimensions of success, e.g. 
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adherence to financial budget, customer satisfaction, and so forth. Therefore: In which way can an organization 
benefit from a certain level of project management maturity? 
Even in the descriptions of some PMMM statements can be found pointing in the direction that the highest 
maturity level is not necessary for all organizations in order for them to meet the requirements of their business 
environments. Following this logic, there have to be factors in the organizations’ business environment, which 
have an effect on the organization-specific “ideal” level of project management maturity. Therefore: In which kind 
of environment are organizations able to benefit from a certain level of project management maturity? 
While H1 was directly derived from the literature and might be subject to empirical testing, the question for 
factors influencing the “ideal” maturity level is rather an explorative one. The nature of this research is thus two-
fold, and so is the methodological approach resulting from it. A number of qualitative case studies with industrial 
enterprises from two specific branches are followed by a quantitative field study in industry. The objectives of the 
case studies are: 
• To explore the construct of ‘success’ 
• To study the interviewees’ opinion on maturity modeling and on the formalization of project management 
structures 
• To reveal potential factors influencing the ‘ideal’ project management maturity level of an organization 
As a result of the qualitative research, there should be one or more hypotheses paying regard to a possible 
subjection of the benefits of maturity from the environment the projects are executed in. 
The research methods applied within the case research were semi-structured interview and document analysis. 
The interview guideline comprised of both open and closed questions and consisted of six sections, one of which 
was the questionnaire of the model PjM3 (Office of Government Commerce, 2010). This model was chosen due to 
its international spreading, participation of researchers in the development process, access to the assessment tool, 
and transparency of evaluation criteria/ process. Interviews were recorded and transcribed using the software F4 
(http://www.audiotranskription.de/f4.htm). The scripts were analyzed by applying procedures of reduction of data 
through selection, structuring and organizing the data to be able to identify schemes and relations, and, finally, 
drawing conclusions, which can be subject to testing (Miles & Huberman, 2009). 
4. Results 
4.1. Demographics on the cases and interviewees 
The cases within this research were three organizational units of larger companies belonging to the automotive 
branch and the energy sector. The first two cases were chosen because they applied a PMMM of their own and, 
hence, the possibility for discussion on challenges in application and adoption of PMMM was seen. After the first 
two cases were completed and partially analyzed, the interview guideline was shortened and it was decided to do 
one more case within a smaller company, which to a fewer degree than the first two ones is able to invest in 
organizational development. General characteristics on the cases can be observed from Tab. 1. All three companies 
were operating in a business-to-business environment with no direct contact to the end customer. 
Two interviews were led within each case. The interviewees were project managers (three interviewees), bosses 
of project managers (two), or members of the larger companies’ central units (two). All interviewees had 
significant experience as project managers, ranging from six to 26 years. The interviewees are referenced to using 
the following codes: 
Nomenclature 
PM Project manager 
HPM Head of a group of project managers 
CU Member of head organization’s central unit 
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‘PM2.A2’ for instance stands for the second project manager interviewed in Case A2. 
   Table 1. Demographic data on the three cases. 
Characteristics Case A1 Case E Case A2 
Branch Automotive Energy sector Automotive 
Position in value-chain 1st tier supplier Plant engineering 
company 2
nd
 tier supplier 
Unit of analysis / case Organizational unit part 
of a larger company 
Organizational unit part 
of a larger company 
Organizational unit part 
of a larger company 
Type of projects Product development (component) 
Investment  
(power plant) 
Product development 
(component) 
Technological uncertainty 
(Shenhar und Dvir 1996) Medium-Tech Medium-Tech 
Low-Tech 
… 
Medium-Tech 
Turnover p.a. [€ m] > 50 > 50  2 
No. of employees > 250 > 250 50…250 
Both head organizations of Case A1 and E are running central organizational units that are responsible for the 
further development of the project management structures, processes and methods/tools. In the company Case A2 
is part of, such a central organizational unit does not exist to that extent. Further development of project 
management structures and processes is done by process owners, who meet on a regular cycle. Cases A1 and E 
have also been assessed with the companies’ own PMMM, which both are based on elements of CMMI (five-level 
structure) and PMBOK Guide (knowledge areas, methods/tools). 
The project business of the two branches considered in the case research is characterized by distinctive features 
and there are even particularities within the automotive branch, due to the different position of A1 and A2 on the 
value-chain. The differences between A1 and A2 are to be seen in the size of the head organizations and their 
project management framework, number of stakeholders involved and the projects’ degree of internationalization. 
While the routine business of Cases A1 and A2 consists of production and retail of the products developed in 
terms of projects, projects mark the core business of Case E. Project management can thus be considered a core 
competence of Case E. The markets it is operating in are characterized by a high degree of internationalization, 
high degree of competition, low margins and a volatile inflow of orders. Plant engineering projects are risky due to 
their large scope (mostly > 100 € m), long duration (usually three to five years), and complexity. 
4.2. Results of the project management maturity assessments 
The levels of project management maturity of the single cases were assessed applying the self-assessment 
questionnaire of the model ‘PjM3’ (Office of Government Commerce, 2010). The questionnaire was applied in one 
interview per case. Data triangulation through other interviews and/or document analysis was applied wherever it 
appeared appropriate. 
Fig. 2 shows the results of the maturity assessments. 
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Fig. 2. Maturity levels of three cases from automotive industry and energy sector assessed with PjM3. 
The above-described circumstances resulting from the organizational embeddedness and the particularities of 
the project business (cf. Section 4.1) are reflected by the maturity measures. The cases arrive at average maturity 
levels of 3.2 (A1), 3.8 (E) and 2.1 (A2), respectively. What can be noticed is that all three maturity measures are 
quite homogenous, i.e. the difference between the highest and the lowest maturity level measured in a process 
perspective is two levels at maximum. The interview data also support the notion of an “ideal” level of project 
management maturity for a specific organization, as the following two statements reflect: “’Communications are 
being optimized from extensive knowledge of the stakeholder environment, to enable the projects to achieve their 
objectives.’ – I think this is a noble approach, but we don’t even have this focus.” (HPM.A1) And: “’Financial 
management’ – We’re perfect in this regard, but in my opinion we’re over the top.” (HPM.E) 
4.3. Interviewees’ opinion towards formalization of project management structures and maturity modeling 
What is even more interesting than the mere maturity measures are the interviewees’ opinions towards maturity 
modeling and formalization of project management structures in general, as well as their opinion about their 
organizations’ current status of formalization and the (dis-) advantages that come along with this. 
HPM.E explicitly referred to the company’s own PMMM and stated that in general he thinks it is a good 
approach particularly for strengthening the role of project management inside the organization. On the other hand 
he misses some elements in the model’s scope. Firstly, to him, there is too much stress on the project management 
processes while what scholars sometimes call ‘the people side of project management’ (Kliem & Ludin, 1995) is 
less reflected in their model. Secondly, with reference to EFQM Excellence Model, he would like to see effective 
results from an organization’s projects to be incorporated into the maturity assessments. 
All interviewees, who were asked this, said that they perceive a certain level of standardization/ formalization of 
project management structures necessary and that they see positive effects, for instance to be able to work more 
efficiently, in first line (HPM.A1, PM.A1, HPM.E). However, once the processes arrive at a certain level of 
granularity, the project personnel has to spend more effort in process tailoring, which to some degree compensates 
the (originally intended) positive effects, as mentioned by PM.A1. According to HPM.A1, to work 100 percent in 
line with the formal requirements in his organization is merely impossible. CU.A1, who used to be a project 
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manager in the same organizational unit as HPM.A1 and PM.A1, and HPM.E introduced the point that some 
formal requirements are just fulfilled for the sake of it, but the people also try to “hide” behind formal structures 
and to dissociate themselves from responsibility (Albrecht & Spang, 2013). Remarkably, both used the example of 
the management of risks and uncertainties to explain their observations. 
HPM.A1 stated: “Personally, I have a very positive opinion towards formalization [of project management 
structures] – especially when one is operating in a complex environment.” In the next section it is tried to 
illuminate the role of project complexity in project management maturity modeling, i.e. also with regard to 
formalization of project management structures. 
4.4. The role of project complexity in project management maturity modeling 
In all three cases which were analyzed in this research, the technological uncertainty in the projects was 
comparatively low (low-tech or medium-tech). However, regarding certain circumstantial aspects significant 
differences among the cases were observable. These were size of the project, number of people/ parties involved 
(both internal and external stakeholders) and geographical dispersion of people/ parties involved. When 
considering the aspects just mentioned, Cases A1 and E on the one side and Case A2 on the other can be 
distinguished from one another. The projects of A2 were generally smaller in size as compared to A1 (particularly 
regarding financial budget) and E (regarding both financial budget and duration). As a result of this, the size of the 
project teams was greater in Cases A1 and E, and, in addition, there were also more external stakeholders (e.g. 
suppliers) in these cases. In Case A2 the project teams usually consist of less than ten people, who have a strong 
shared working history and work in the same building/ industry facility. As mentioned by PM1.A2, he even tries to 
group his team together in the same office (or “project room” as he put it) in the last phase of his projects. PM2.A2 
also mentioned the intense and direct team work as an important success factor and also as a reason the company – 
in his opinion – does not need a higher degree of formalization of project management. Project teams in Cases A1 
and E shared a less common working history and were highly geographically dispersed. 
Finally, the following facets of project complexity could be drawn from the cases: 
• Size of project team 
• Common working history of project team 
• Geographical dispersion of project team 
• Overall company’s size 
• Number of company-internal departments/ units involved in project 
• Number of company-external stakeholders involved 
• Geographical distance to project’s client 
• Common working history of company and/or project manager with project’s client 
• (Change in) technological uncertainty (certain project as compared to average degree in projects of that 
organization) 
The results of the case research will be briefly discussed in the foreground of the literature and, finally, an 
outlook on a subsequent quantitative field survey be given. 
5. Discussion and outlook 
It was stated above that a higher level of (organizational) project management maturity also goes along with a 
higher degree of formalization of an organization’s project management structures. As intended by the developers 
of PMMM, it is not necessary for every organization to obtain and operate at the highest maturity level. The idea of 
an organization-specific “ideal” level of maturity and likewise formalization of project management has been 
expressed earlier by both scholars and professionals. Certain characteristics of an organization’s project business 
and influence factors from both outside and inside the organization might determine this “ideal” level 
(cf. Section 2.2). The data of the case research indeed reveal the existence of this company-specific optimal level 
and thereby go in line with previous literature in the field (cf. Section 4.2). 
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The complexity of an organization’s projects was identified a possible determining factor, as several statements 
from the interviewees pointed in that direction (cf. Section 4.4). A number of facets of project complexity that 
potentially play a prominent role with regard to maturity modeling were introduced. Notably, the majority of them 
belong to the kind of project complexity that was labeled ‘environmental project complexity’ by Ellmann (2008, 
p. 42) or ‘complexity of interaction’ by Geraldi (2008). This type of project complexity deals with a project’s 
stakeholders and their interaction with one another. As a result of these findings, a second hypothesis is 
formulated: 
H2: The complexity of an organization’s projects positively moderates the relationship between its 
degree of project management maturity and the success of its projects. 
H2 expresses that industrial enterprises whose projects are being executed in complex environments are more 
able to benefit from a high level of project management maturity than companies operating in environments 
characterized by a low degree of complexity. Both hypotheses H1 and H2 will be further researched in terms of a 
field survey, which is currently being conducted in German industry. For the purpose of the field survey, a 
standardized questionnaire has been designed (Albrecht, 2013), which shall be filled in by industry staff that are 
currently working as (sub-) project managers or possess relevant experience. The questionnaire has undergone 
two cognitive interviews and 14 pretests with candidates from seven different companies. It contains a total of 
113 items (one third of which are optional/ filtered items) that are grouped in three categories: Project management 
structures of the organization in general, last project completed by the interviewee as a (sub-) project manager, and 
demographics. First returns show that average time for filling in is 25 min. and thereby below the originally 
intended 30 min. 
The three main theoretical constructs of interest in the study are ‘project management maturity’, ‘project 
success’ and ‘project complexity’. Design and operationalization particularly of the latter one was strongly 
influenced by the results of the qualitative research. The data will be analyzed applying statistical procedures like 
regression analysis and statistical equation modeling in order to provide answers to the hypotheses. 
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